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INFORMATION STORAGE MEDIUM INCLUDING DEVICE-ASPECT- 
RATIO INFORMATION, METHOD AND APPARATUS THEREFOR 

Technical Field 

The present invention relates to an infonnation storage medium 
including device-aspect-ratio information of a markup document and a 
method and apparatus to play back audio and video (AV) data in an 
interactive mode using the markup document. 

Background Art 

Generally, markup documents are written in a markup language 
such as a hypertext markup language (HTML) or the like. The maricup 
documents may be recorded on or played back from, for example, 
digital versatile discs (DVDs) via a personal computer (PC). Such DVDs 
are being sold In the market. Among these DVDs, an interactive DVD 
supports an interactive mode to show markup-document-based AV 
contents. Typically, contents recorded on the interactive DVD can be 
played back in two modes. One of the two modes is a vkleo mode in 
which contents are displayed as from that of a general DVD. The other 
mode is an interactive mode in which contents are displayed via a 
display window defined by a markup document. For example, where a 
user selects an interactive mode, a web browser in a PC displays a 
markup document recorded on an interactive DVD. and a display 
window defined by the markup document displays the contents selected 
by the user. In other words, an AV picture is obtained from AV data and 
a markup picture is obtained from a markup document. The AV picture 
may be embedded in the markup picture to display an interactive picture 
in an interactive mode. 

For example, where contents correspond to an AV data-made 
movie, the AV data-made movie may be shown in an AV picture, and 
various types of additional information such as scripts, stories, photos of 
actresses or actors, or the like may be displayed in a markup picture. 
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The additional information may include a variety of resource files such 
as image files, text files, animation files, and the like. 

FIGS. 1A. 1B, 1C. and 1D show types of pictures displayed on a 
display device during a playback from a conventional DVD. In particular, 
FIG. 1A shows a picture having an aspect ratio of 4:3. FIG. 1B shows a 
4:3 letter tx)x picture with blanks marked with slanted lines appearing in 
upper and lower portions thereof, where a 16:9 source picture is 
displayed on a 4:3 screen of the display device. FIG. 1C shows a 4:3 
pan-scan picture to overcome the disadvantage of a size reduction of 
actual contents in the 4:3 letter box picture. In other words, relatively 
unimportant side portions of the 16:9 source picture are cut out to 
display the remaining source picture as a 4:3 picture. That is, only a 
portion of the source picture is shown to a user as the 4:3 letter box 
picture, while the cut portions are not shown to. the user. The quality of 
the 4:3 pan-scan picture is dependent on how portions to be cut are 
determined, i.e., the user's skill. FIG. 10 shows a 16:9 picture. 

In the conventional art, an interactive picture is fixedly displayed 
as one of the pictures of FIGS. 1A. IB, 1C, and ID. In this case, where 
a markup document recorded on an interactive DVD is displayed on a 
display device having a screen with an aspect ratio that is not fit for the 
markup document, a portion of data in a markup picture, such as texts, 
graphics, or the like, may be distorted. 

FIGS. 2A and 2B illustrate a case where a markup document 
made as a 16:9 source picture is distortedly displayed in a 4:3 letter box 
picture. FIG. 2A illustrates a 16:9 source picture displayed on a 16:9 
screen, and FIG. 2B illustrate a case where the 16:9 source picture is 
displayed as the 4:3 letter box picture. As shown in FIG. 28. the size of 
an AV picture is reduced, whereas a markup picture containing texts, 
graphics or the like written in a HTML is displayed as is. Accordingly, a 
portion of the texts, graphics or the like may overlap blank portions of 
the 4:3 letter box picture and may not be shown to a user. 

Disclosure of the Invention 
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Accordingly, it is an aspect of the present Invention to provide an 
infbnnation storage medium including device-aspect-ratio infbnnation of 
a mari^up document, and a method and apparatus to display an 
interactive picture using the device-aspect-ratio information. 

Additional aspects and/or advantages of the present Invention will 
be set forOi in part in the description which follows and, in part will be 
obvious from the description, or may be learned by practice of the 
invention. 

To achieve the above and/or other aspects of the present 
invention, there is provided an informatfon storage medium comprising 
video data and a markup document to play back the video data in an 
interactive mode, wherein the maricup document includes device- 
aspect-ratio infonmation which is refen*ed to display the markup 
document. 

The device-aspect-ratfa information may be information on an 
aspect ratio of a target display device intended to display the maricup 
document in the interactive mode. The devfce-aspect-ratio infomnation 
may be provided according to a design of a markup document maker. 

The device-aspect-ratio information may be instruction 
information to transfomn a source markup picture into a markup picture 
with a predetermined aspect ratio, the source markup picture toeing 
obtained from the markup document. 

To achieve the above and/or other aspects of the present 
invention, there Is provided a method of displaying an interactive pidure 
using a mari<up document and audio video (AV) data, the method 
comprising obtaining device-aspect-ratio infomnation corresponding to 
the markup document, obtaining a markup picture from the markup 
document according to the device-aspect-ratk) infomnation, obtaining an 
AV picture from the AV data, and displaying the interactive picture 
including combining the AV picture and the maricup picture. 

The device-aspect-ratio information may be included in the 
markup document. 
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The obtaining of the device-aspect-ratio information may 
comprise reading information on an aspect ratio of a target display 
device intended to display the markup document in an interactive mode. 

The obtaining of the device-aspect-ratio infonmation may 
comprise parsing device-aspect-ratio information which is written in the 
markup document using a property of a tag. 

The obtaining of the markup picture may comprise transfomning a 
source markup picture into the markup picture with a predetermined 
aspect ratio according to the device-aspect-ratio infonmation, the source 
markup picture being obtained from the markup document. 

The obtaining of the markup picture may comprise scaling a 
source markup picture to output the markup picture corresponding to the 
device-aspect-ratio information in response to information on an aspect 
ratio of a destination device being different from the device-aspect-ratio 
information, the destination device substantially displaying the markup 
document. 

To achieve the above and/or other aspects of the present 
invention, there is provided a method of processing a markup document 
in an interactive mode, the method comprising determining whether 
device-aspect-ratio information is included in the markup document, the 
device-aspect-ratio information being data including information on an 
aspect ratio of a target display device Intended to display the markup 
document in the interactive mode, and processing the markup document 
according to the device-aspect-ratio information in response to the 
device-aspect-ratio information being included in the markup document. 

The processing of the markup document may comprise 
transforming a source markup picture obtained from the markup 
document according to the device-aspect-ratio information in response 
to information on an aspect ratio of a destination device displaying the 
markup document being different from the device-aspect-ratio 
information, and outputting the source markup picture as is in response 
to the information on the aspect ratio of the destination device 
corresponding to the device-aspect-ratio information. 

4 
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To achieve the above and/or ottier aspects of the present 
invention, there is provided a method of processing a source inarkup 
picture of a markup document and a source audio wleo (AV) picture of 
an AV data in an interactive mode, the method comprising obtaining AV 
picture type selection information, determining whether device-aspect- 
ratio information is induded in the markup document, transforming the 
source AV picture accoreling to the AV picture t^e selection infomnation 
and outputting the source markup picture as is in response to the 
device-aspect-ratio Information not being included in the markup 
document, and transfonning the source AV picture and the source 
markup picture according to the AV picture type selection information 
and the device-aspect-ratio infomiaBon, respectively, in response to the 
device-aspect-ratio information being included in tiie markup document. 

To achieve the above and/or other aspects of the present 
invention, there is provided an apparatus which processes audio and 
video (AV) data in an interactive mode using a markup document, 
comprising an AV playback engine and an enhanced audto and vkleo 
(ENAV) engine. The AV playback engine decodes ttie AV data to output 
an AV picture. The ENAV engine interprets the markup document to 
obtain a source markup picture, transfonns the source markup pk;ture 
into a markup picture, combines the markup picture and the AV picture, 
and outputs an interactive picture including the markup picture and the 
AV picture. 

The ENAV engine may read device-aspect-ratio infonnation 
included in the markup document and obtain the markup picture 
according to the device-aspect-ratio infomnatfon. 

The ENAV engine may obtain device-aspect-ratio information 
which is infonnation on an aspect ratio of a screen of a target display 
device intended to display the markup document In the interactive mode. 

The ENAV engine may parse device-aspect-ratio infonnation 
which is written in the markup document using a property of a tag. 
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The ENAV engine may transfonn the source markup picture into 
the markup picture with a predetermined aspect ratio according to 
device-aspect-ratio information of the markup document. 

To achieve the above and/or other aspects of the present 
invention, there is provided an apparatus for processing a markup 
document in an interactive mode, comprising a controller to output a 
markup picture of the markup document and a video picture of an audio 
video data in the interactive mode, and a markup transformer which 
transforms the markup picture according to device-aspect-ratio 
information con-esponding to the markup document, the device-aspect- 
ratio information being data including information on an aspect ratio of a 
target display device intended to display the markup document. 

The markup transfomner may scale the markup picture according 
to the device-aspect-ratio information in response to information on an 
aspect ratio of a destination device displaying the markup document 
being different from the device-aspect-ratio information and output 
markup picture as is in response to the information on the aspect ratio of 
the destination device corresponding to the device-aspect-ratio 
information. 

To achieve the above and/or other aspects of the present 
invention, there is provided a computer readable medium encoded with 
operating instructions for implementing a method of displaying an 
interactive picture using a markup document and audio video (AV) data, 
performed by a computer, the method comprising obtaining device- 
aspect-ratio information corresponding to the markup document, 
obtaining a markup picture from the markup document according to the 
device-aspect-ratio information, obtaining an AV picture from the AV 
data, and displaying the interactive picture including combining the AV 
picture and the markup picture. 

To achieve the above and/or other aspects of the present 
invention, there is provided a computer readable medium encoded with 
operating instructions for implementing a method of processing a 
markup document in an interactive mode, performed by a computer, the 
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method comprising detemr^ining whether device-aspect-natio infomiaAion 
is included in the maricup document, the device-aspert-ratio infomiation 
being data including infonmation on an aspect ratio of a target display 
device intended to display the maricup document in the interactive mode, 
and processing the markup document according to the device-aspect- 
ratio infomiation in response to the device-aspect-ratio infomnation 
being included in the maricup document. 

To achieve the above and/or other aspects of tiie present 
invention, there is provided a method in a computer system to process 
audio video (AV) data in an interactive mode using a maricup document, 
the method comprising controlling an AV playback engine to obtain a 
video picture of the AV data, and controlling an enhanced audio and 
video (ENAV) engine to transfonn a maricup picture of the maricup 
document according to device-aspectsBtio information con^ponding to 
the maricup document, the device-aspect-ratio information being data 
including information on an aspect ratio of a target display device 
intended to display the maricup document in ttie interactive mode. 

Brief Description of the Drawings 

FIGS. 1A, 1B, 1C, and 1D are views showing types of pk*jres 
displayed on a display device during a playback from a conventional 
interactive DVD. 

FIG. 2A is a view showing a markup document made as a 16:9 
source picture. 

FIG 2B is a view showing a case where the maricup dcxxjment of 
FIG. 2A is distortedly displayed as a 4:3 letter box picture. 

FIG. 3 is a view of a playback system according to an 
embodiment of the present invention. 

FIG 4 is a block diagram illustrating a volume space of a disc 100 
of FIG. 3. 

FIG. 5 is a root chart illustrating a directory stnjcture of the disc 
100, according to an embodiment of the present invention. 

FIG. 6 is a block diagram of a playback device 200 of FIG 3. 

7 
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FIG. 7 is a detailed block diagram of an AV playback engine 2 
and an enhanced AV (ENAV) engine 3 of FIG. 6. 

FIG, 8 is a block diagram illustrating an operation of a markup 
transformer 31 of FIG. 7. 

FIG. 9 is a flowchart illustrating a method of transfomning a 
source markup picture according to device-aspect-ratio information, 
according to an embodiment of the present invention. 

FIG 10 is a flowchart illustrating a method of transfomning a 
source markup picture and a source video picture, according to an 
embodiment of the present Invention. 

Best mode for canrvina out the Invention 

Reference will now be made in detail to the embodiments of the 
present invention, examples of which are illustrated in the 
accompanying drawings, wherein like reference numerals refer to like 
elements throughout. The embodiments are described below in order to 
explain the present invention by referring to the figures. 

A "markup document" is data recorded to support an interactive 
nnode. The markup document refers to, for example, a markup 
document written in a markup language and/or script codes, script code 
files and program files linked to the markup document or additionally 
provided, and resource files such as audio files, animation files, image 
files, or the like linked to and displayed with the markup document. In 
other words, the markup document serves as an application program 
necessary to play back AV data in an interactive mode and as additional 
contents provided with the AV data. 

FIG. 3 shows a playback system according to an embodiment of 
the present invention. The playback system includes a playback device 
200, a display device, for example, a television (TV) monitor 300, and a 
remote controller 400. The remote controller 400 may serve as a user 
input device. An information storage medium, for example, a disc 100, 
supports an interactive mode. According to an embodiment of the 
present invention, the information storage medium comprises a markup 

8 
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document including device-aspect-ratio information. The device-aspect- 
ratio information is used to display the markup document 

The remote controller 400 receives a control command from a 
user and transmits the control command to the playback devrce 200. 
The playback device 200 plays back AV data recorded on the disc 100 
In an interactive mode. That is, where the disc 100 is loaded into a DVD 
drive and the user selects the interactive mode, the playback device 200 
plays back the AV data from the disc 100 and transmits the AV data to 
the TV monitor 300. The TV monitor 300 displays an AV pkiture 
obtained from the AV data, along with a markup picture obtained from a 
markup document. An Interactive picture" refers to a combination of the 
AV picture and the markup picture. 

An Interactive mode" refers to a mode in which an AV picture is 
displayed in a display window defined by a markup document. In other 
words, the interactive mode refers to a mode in which an AV picture is 
embedded in a markup picture to be displayed as an interactive picture. 
Here, the AV picture refers to DVD-Video data which is recorded on the 
disc 100, played back by the playback device 200, and displayed on the 
TV monitor 300. The markup picture refers to a markup document 
which is recorded on the disc 100, interpreted and executed by the 
playback device 200. and displayed on the TV monitor 300. A "video 
mode" refers to a mode in which AV data is played back according to 
DVD-Video standards. In other words, the video mode refers to a mode 
in which only an AV picture obtained from playback of AV data is 
displayed. According to an embodiment of the present invention, the 
playback device 200 supports both the interactive mode and the video 
mode, and may obtain AV data and/or interactive data via a network, for 
example, the Internet. 

The playback device 200 outputs the markup picture as is or 
transforms the markup picture according to device-aspect-ratio 
information of the markup document. For example, the device-aspect- 
ratio information refers to information on an aspect ratio of a display 
device intended to display the markup document in an interactive mode. 

9 
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A picture prior to being transformed is referred to as a source markup 
picture and/or a source AV picture, and a transformed or non- 
transformed picture being finally shown to the user may be referred to 
as a mari^up picture and/or an AV picture. According to an aspect of the 
present invention, the playback device 200 checks an aspect ratio of a 
destination device, i.e., an actual aspect ratio of the TV monitor 300, 
and even though the actual aspect ratio of the TV monitor 300 is 
different frc)m the device-aspect-ratio information in the markup 
document, the playback device 200 scales and outputs the markup 
picture so as to fit/con'espond to the device-aspect-ratio information. 

According to an embodiment of the present invention, where a 
source markup picture is intended to be displayed in a display device 
having an aspect ratio of 16:9, according to, for example, a design of a 
markup document content maker, the markup document includes 
device-aspect-ratio information corresponding to 16:9. In this case, 
where an actual display device has an actual aspect ratio of 16:9. the 
markup document is displayed as is. Where the actual display device 
has an actual aspect ratio of, for example, 4:3, the source markup 
picture is transformed according to the device-aspect-ratio infonmation 
corresponding to 16:9 to be fitted into the actual display of 4:3. 

The user may set display information in the playback device 200 
via the remote controller 400 or an on-screen-display (OSD) menu. The 
display information includes AV picture type selection information to 
select a type of an AV picture to be shown to the user in the video mode 
or the interactive mode. In the present embodiment, displayable types 
of pictures include a 4:3 picture, a 16:9 picture, a 4:3 letter box picture, 
and a 4:3 pan-scan picture. 

FIG. 4 shows a volume space of the disc 100 of FIG. 3, according 
to an embodiment of the present invention. The volume space includes 
a volume and file structure area, a DVD-Video data area, an interactive 
data area, and an other-data area. Information on volume and file is 
recorded in the volume and file structure area, and AV data, for example, 
video titles, recorded in a DVD-Video format is included in the DVD- 
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Video data area. The interactive data area includes markup document 
files to support the interactive mode. 

The DVD-Video data area may further include control information 
VIDEOjrs.lFO to control a playback of a total set of vkJeo titles 
recorded on the disc 100, control informatfon VTS_01_0.IFO to control a 
playback of a first set of video titles, and AV data VTS_01_0.VOB. 

VTS_01 J .VOB and VTS_01_n.VOB. The AV data VTS_01_0.VOB, 

\/TS_01_1.VOB, .... and VTS_01_n.VOB refer to the video titles, I.e., 
video objects VOB. Each of the vkJe objects VOB includes a video 
object unit VOBU in which a navigation pack, a video pack, and an 
audio pack are packed. The detailed stmcture of the vWeo objects VOB 
is described in a DVD-Video standard (DVD-Video for Read Only 
Memory Disc 1 .0). 

The interactive data area stores a plurality of markup document 
files. In other words, the interactive data area stores a startup file which 
is read first in response to the interactive mode being selected, a 
markup document corresponding to a selected video title, and the like. 
As described above, according to an aspect of the present invention, 
interactive data is written in a plurality of markup document files. As 
previously described, the markup document files refer to markup 
documents, script code files, program files, style sheets to define styles 
of the markup documents, and resource files such as audk) files, 
animation files, image files, and so forth to be linked to and displayed 
with the markup documents. 

FIG. 5 shows a directory stmcture of the disc 100, according to 
an embodiment of the present invention. Refening to FIG 5. a root 
directory includes a DVD-Video directory VIDEO_TS, and an EISIAV 
directory DVD-ENAV in which interactive data is recorded to support the 
interactive mode. While not explained in detail, the root directory may 
further include other directories and other files. 

The DVD-Video directory VIDEO_TS stores the control 
infomiation (VIDEO^TS.IFO and VTS__01_0JFO), the AV data 

(VTS_01_0.VOB, VTS_01_1.VOB and VTS_01_n.VOB). and the 
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like. The ENAV directory DVD_ENAV stores a startup file 
(STARTUP.MLS). other ENAV files, and the like. 

FIG. 6 shows the playback device 200 of FIG 3 according to an 
embodinnent of the present invention. The playback device 200 includes 
a reader 1 , an AV playback engine 2, and an ENAV engine 3. The 
reader 1 reads the AV data, i.e.. the DVD-Video data and the markup 
documents, from the disc 100 according to a control signal output from 
the ENAV engine 3. 

The AV playback engine 2 plays back the read AV data. 
According to an embodiment of the present embodiment, where the AV 
data is recorded as the DVD-Video data, the AV playback engine 2 can 
be realized as a DVD-Video playback engine which plays back the 
DVD-Video data. In particular, the AV playback engine 2 transforms an 
AV picture with reference to the AV picture type selection information set 
in the playback device 200. 

The ENAV engine 3 interprets and executes the markup 
documents to play back the DVD-Video data recorded on the disc 100 in 
the interactive mode. The ENAV engine 3 also blends and outputs the 
DVD-Video data stream from the AV playback engine 2 and the 
interpreted markup documents. The TV monitor 300 then displays a 
markup picture in which the AV picture is embedded. While not shown, 
the ENAV engine 3 may include various plug-ins that assist to open files 
of various formats included in or linked to the markup documents. For 
example, the ENAV engine 3 can call a Windows Media Player to play 
back AV data which can be displayed only in the Windows Media Player. 
The ENAV engine 3 can also be connected to a network to fetch 
necessary information such as ENAV files or the like. 

In particular, the ENAV engine 3 reads the device-aspect-ratio 
information in the markup document, and transfomns a source markup 
picture or outputs the source markup picture as is, with reference to the 
device-aspect-ratio information. The ENAV engine 3 checks the actual 
aspect ratio of the TV monitor 300, i.e., destination-aspect-ratio 
information, and where the device-aspect-ratio information is different 
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from the destination-aspect-ratio infomriation, the ENAV engine 3 scales 
and outputs the markup picture so as to conrespond to the device- 
aspect-ratio infonmation. 

The AV playbacic engine 2 communicates with the ENAV engine 
3 via an Application Program Interface (API). For example, the AV 
playback engine 2 responds to a request of the ENAV engine 3. infbmis 
the ENAV engine 3 of its status, and sends a trigger' to the ENAV 
engine 3. For example, where a war scene of the movie Star Wars is 
displayed in an AV picture in an interactive mode, the ENAV engine 3 is 
infomned by the trigger before and after the displaying of the war scene 
that a quiz corresponding to the war scene should be displayed in the 
Interactive picture. 

FIG. 7 shows the AV playback engine 2 and the ENAV engine 3 
of FIG. 6 according to an embodiment of the present invention. The AV 
playback engine 2 includes a video transfomrier 21 , and the ENAV 
engine 3 includes a markup transformer 31 and a video position and 
picture size controller 32. 

The name of a source video picture derives from a feature in that 
only video data, except audio data, is perceived via the visual organ of 
the user. The user can substantially view the source video picture as an 
AV picture. A source sub-picture is obtained from sub-picture data. The 
sub-picture data is defined according to DVD-Video standards. A source 
markup picture is obtained from the mari^up document. 

The video transformer 21 transfomns the source vkleo picture into 
a video picture according to the AV picture type selection informatk)n set 
by the user. Where the source video picture fits/conresponds to the AV 
picture type selection information, the video transformer 21 may output 
the source video picture as is. Here, the source video picture is 
obtained by decoding the AV data. The source sutvpicture is added to 
the video picture. 

The markup transformer 31 transforms the source maricup picture 
into a markup picture according to the device-aspect-ratio informatfon of 
the markup document. Where the device-aspect ration infomiation 
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corresponds to the destination-aspect-ratio information, the A/ideo 
transformer 31 may output the source markup picture as is. Where the 
device-aspect-ratio information is different from the destination-aspect- 
ratio information, the markup transformer 31 scales the source markup 
picture and outputs the markup picture based on the device-aspect-ratio 
information. 

The video position and picture size controller 32 combines the 
markup picture and the video picture to output the interactive picture. In 
particular, the video position and picture size controller 32 adjusts the 
position and size of the AV picture v\nth reference to instruction 
information to embed the AV picture in the markup picture. For example, 
the instruction information is recorded in the markup document and 
provides instructions as to the position and size of a video to be 
displayed. 

FIG 8 shows an operation of the markup transformer 31 of FIG. 7 
according to an embodiment of the present invention. Refenring to FIG. 
8, where the source markup picture has an aspect ratio of 1:1, the 
markup transformer 31 transforms the source markup picture into a 
markup picture with an aspect ratio of 4:3 or 16:9 with reference to the 
device-aspect-ratio information in the markup document. Where the 
source markup picture has an aspect ratio of 4:3 or 16:9, the markup 
transformer 31 transforms the source markup picture into a markup 
picture with an aspect ratio 16:9 or 4:3 with reference to the device- 
aspect-ratio information. 

Where the device-aspect-ratio information is different from the 
destination-aspect-ratio information, the markup transformer 31 scales 
the source markup picture and outputs a markup picture fit for the 
device-aspect-ratio infonnation. 

According to an embodiment of the present invention, the markup 
transformer 31 may operate as follows. Where a markup document 
includes device-aspect ratio information for a 4:3 ratio, and a destination 
display device, for example, the TV monitor 300, is a 4:3 TV monitor, a 
source markup picture is output as is. Where the destination display 
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device is not a 4:3 TV monitor, instead for example, rs a 16:9 TV monftor, 
the source markup picture is scaled, so output of it may have a 4:3 
aspect ratio on the TV monitor 

According to another embodiment of the present invention, where 
a markup document includes device-aspect-ratk) infbmnation for a 16:9 
ratio, and a destination display device, for example, the TV monitor 300, 
is a 16:9 TV monitor, a source markup picture is output as is. Where, 
the destination dis|:^ay device is not a 16:9 TV monitor, instead for 
example, is a 4:3 TV monitor, the source markup picture may be scaled, 
so output of it may have a 16:9 aspect ratio on the TV nmnitor, for 
example, in a letter-boxed output setup. 

In the present embodiment, while a display device, for example, 
the TV monitor 300, is described with respect to an aspect ratio of 4:3 or 
16:9 and that the device-aspect-ratio information in the markup 
document targets on a display device with an aspect ratio of 4:3 or 16:9, 
it is understood that an aspect ratio may vary. Accordingly, the present 
invention is not limited witii respect to the above-described aspect ratios, 
and is applicable to other aspect ratios without departing from the spirit 
and scope of the present invention. 

FIG. 9 illustrates a method of transfomriing a source markup 
picture, according to an embodiment of the present invention. In 
operation 901 , the ENAV engine 3 parses a markup document in 
operation 902, the ENAV engine 3 determines whether device-aspect- 
ratio information is written in the markup document. Where the device- 
aspect-ratio information is written in the markup document, the ENAV 
engine 3 transforms a source markup picture into a markup picture with 
an aspect ratio con^esponding to the device-aspect-ratio infomiation in 
operation 903. 

FIG. 10 illustrates a method of transforming a source markup 
picture and a source video picture, according to another embodiment of 
the present invention. In operation 1001 , the playback device 200 reads 
AV picture type selection information of display infonmation set by, for 
example, a user. In operation 1002, the playback device 200 searches 
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a markup document for device-aspect-ratio information. In operation 
1003, the playback device 200 detemnines whether the device-aspect- 
ratio infonnatfon is written in the markup document. Where the device- 
aspect-ratio information is written in the markup document, the playback 
device 200 transforms a source AV picture and a source markup picture 
based on the AV picture type selection information and the device- 
aspect-ratio information in operation 1004. Where the device-aspect- 
ratio information is not written in the markup document, the playback 
device 200 transfomns only the source AV picture based on the AV 
picture type selection infomiation and outputs the source markup picture 
as is, in operation 1005. 

An example of a markup document including device-aspect-ratio 
information is shown below. 



<?xml version="1.0" encoding="UTF-8"?> 

<!DOCTYPE html PUBLIC -//DVD/DTD XHTML DVD^HTML1.0//EN" 

"http://www.dvdforum-org/enav/dvdhtml-1-0.dtd"> 

<html> 

<head> 

<titie>4x3 PAGE </title> 

<meta name="bestlook" content="4:3" /> 

<script language="ecmascript"> 

<![CDATA[ 

function onload_handler () 
{ 

idplayer.playO; 

idplayer.enableVideoTransform(O); 

// if 0, disable video transformation, while if 1. enable video 

transformation. 

} 

]]> 

</script> 
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</head> 

<body id=" docbody onload=''onload_handler 0"> 

<object styles" position: absolute; left: 150px; top: 100px; wkJlh: 370p)q 

height: 250px" data="dvd:videoJs" id="idplayer" /> 

</body> 

</html> 



As shown in the above example, the device-aspect-ratio 
infonnation is inserted into the markup document using a tag <meta 
name="bestlook" content="aspect ratk)''>. As in the above example, an 
interactive picture may be displayed according to a design of a content 
maker by writing information on an aspect ratio of a target display 
device in a markup document. 

Another example of the maricup document including the device- 
aspect-ratio information is shown below. 



<?xml versions"! .0" encodlng="UTF-8"?> 

<!DOCTYPE html PUBLIC -//DVD/DTD XHTML DVD-HTML1 .0//EN" 

"http://www.dvdforum.org/enav/dvdhtml-1-0.dtd*> 

<html> 

<head> 

<title>4x3 PAGE </title> 

<meta name="bestlook" content="R720x480,A4x3" /> 

<script language="ecmascript"> 

<![CDATA[ 

function onload_handler () 
{ 

idplayer.playO; 

idplayer.enableVideoTransfonn(O); 

// if 0, disable first video transfomnation, while if 1, enable first video 
transformation. 
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} 

]1> 

</script> 
</heacl> 

<body id=" docbody" onload="onload_handler ()"> 

<object style=" position: absolute; left: 150px; top: 100px; width: 370px; 

height: 250px" data="dvd:video_ts" id="idplayer" /> 

</body> 

</html> 



As shown in the above example, according to an embodiment of 
the present invention, in addition to the device-aspect-ratio information, 
resolution Information is inserted into the markup document using a tag 
<meta name="bestlook" content=''Rresolution, Aaspect ratio">. In this 
case, the playback device 200 may display a markup document 
according to the resolution infonmation provided by the design of the 
content maker. 

While a display device has been described with respect to a TV 
monitor, and an information storage medium has been described with 
respect to a DVD, it is understood that the present invention is not 
limited thereto. For example, other storage media known or to be 
known may comprise a markup document including device-aspect- ratio 
information, within the scope of the present invention. Furthermore, 
while a display system has been described with respect to a playback 
device, it is understood that the present invention is applicable to, for 
example, a system having a playback device which reproduces and/or 
records data with respect to an information storage medium. 

It is understood that a system which uses the present invention 
also includes permanent or removable storage, such as magnetic and 
optical discs, RAM, ROM, a carrier wave medium, etc., on which the 
process and data structures of the present invention can be stored and 
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distributed. The operations can also be distributed via, for example, 
downloading over a networic such as the Internet. 

Although a few embodiments of the present invention have been 
shown and described, it will be appredated by those stalled in the art 
that changes may be made in these embodiments without departing 
from the V>rinciples and spirit of the invention, the scope of which is 
defined in the appended claims and their equivalents. 

Industrial Applicabilitv 

As described above, according to the present invention, 
infonnatlon on an aspect ratio of a screen of a target display device can 
be written in a markup document. A source maricup picture can be 
transformed into a markup picture with reference to the infonmation. 

According to an aspect of the present invention, an interactive 
picture including a markup document is displayed in an interactive mode 
according to a design of a content maker without being distorted in 
position and size. 
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What is claimed is: 

1 . An information storage medium comprising: 
audio and/or video data; and 

a markup document to play the audio and/or video data in an 
interactive mode, wherein: 

the marl<up document includes device-aspect-ratio information, 
and 

the device-aspect-ratio information is referenced to display the 
markup document. 

2. The information storage medium of claim 1 , wherein the 
device-aspect-ratio information is information on an aspect ratio of a 
target display device intended to display the markup document in the 
interactive mode. 

3. The infonnation storage medium of claim 1 . wherein the 
device-aspect-ratio information is information on an aspect ratio of a 
target display device intended to display the markup document in the 
interactive mode according to a design of a markup document maker. 

4. The information storage medium of claim 1 , wherein the 
device-aspect-ratio infomriation is written in the markup document using 
a property of a tag. 

5. The information storage medium of claim 1 , wherein the 
markup document further includes information on a resolution of the 
markup document. 

6. The information storage medium of claim 5, wherein the 
device-aspect-ratio information and the resolution information are 
written in the markup document using a property of a tag. 
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7. The information storage medium of daim 1 , wherein the 
device-aspect-ratio infonmation is instruction infomriation to transform a 
source mari<up picture into a markup picture with a predetermined 
aspect ratio, the source markup picture being obtained from the markup 
document. 

8. The infonmation storage medium of daim 1 , wherein the 
device-aspect-ratio infomiation is instruction information to transfonn a 
source marl^up picture into a markup picture with an aspect ratio of 4:3 
or 16:9. the source markup picture being obtained from the markup 
document. 

9. The infonmation storage medium of daim 1 , wherein: 
the markup document further indudes embedding infonmation, 

and 

the embedding information is referenced to embed the video data 
with respect to the markup document in the interactive mode, 

1 0. A metiiod of displaying an interactive picture using a 
markup document and audio and/or video (AV) data, tiie metiiod 
comprising: 

obtaining device-aspect-ratio infonmation corresponding to the 
markup document; 

obtaining a markup picture from the markup document according 
to the device-aspect-ratio information; 

obtaining an AV picture from the AV data; and 

displaying the interactive picture induding combining the AV 
picture and the markup picture. 

1 1 . The method of daim 1 0. wherein the obtaining of the 
device-aspect-ratio information comprises reading information on an 
aspect ratio of a target display device intended to display the markup 
document in an interactive mode. 
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12. The method of claim 10, wherein the obtaining of the 
device-aspect-ratio information comprises reading information on an 
aspect ratio of a target display device intended to display the mari<up 
document in an interactive mode according to a design of a markup 
document maker, 

1 3. The method of claim 1 0, wherein the obtaining of the 
device-aspect-ratio information comprises parsing the device-aspect- 
ratio information which Is written in the markup document using a 
property of a tag. 

14. The method of claim 10, wherein the obtainment of the 
markup picture comprises transforming a source markup picture into the 
markup picture with a predetermined aspect ratio according to the 
device-aspect-ratio information, the source markup picture being 
obtained from the markup document. 

15. The method of claim 10, wherein the obtainment of the 
markup picture comprises transforming a source markup picture into the 
markup picture with an aspect ratio of 4:3 or 16:9 according to the 
device-aspect-ratio information, the source markup picture being 
obtained from the markup document. - 

1 6. The method of claim 1 0, wherein the obtainment of the 
markup picture comprises scaling a source markup picture to output the 
markup picture corresponding to the device-aspect-ratio information in 
response to information on an aspect ratio of a destination device being 
different from the device-aspect-ratio information, the destination device 
substantially displaying the markup document and the source markup 
picture being obtained from the markup document. 

1 7. The method of claim 1 6, wherein the destination device is 
a television monitor. 
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1 8. The method of claim 10, wherein the device-aspect-ratio 
information is included in the markup document 

19. The method of daim 1 0, wherein the displaying of the 
interactive picture further includes obtaining embedding Information 
included In the markup document to combine the AV picture with respect 
to the markup picture, 

20. The method of claim 1 0. wherein the obtaining of the 
device-aspect-ratio infomiatfon comprises reading infomiation on an 
aspect ratio of a target display device intended to display the marioip 
document and infomiation on a resolution of the markup document, the 
infomiation on the aspect ratio and the infomiatfon on the resolution 
being written in the markup document using a property of a tag. 

21 . A method of processing a markup document in an 
interactive mode, the method comprising: 

determining whether device-aspect-ratio information is included 
in the markup document, the device-aspecl-ratio information l>elng data 
including information on an aspect ratio of a target display device 
intended to display the markup document in the interactive mode; and 

processing the markup document according to the devrce-aspect- 
ratio information in response to the device-aspect-ratio infomiation 
being included in the marlcup document 

22. The method of claim 21 , wherein the processing of the 
markup document includes: 

transforming a source mari^up picture obtained from the markup 
document according to the device-aspect-ratio information in response 
to information on an aspect ratio of a destination device displaying the 
markup document being different from the device-aspect-ratio 
information; and 
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outputting the source markupT)icture as Is in response to the 
information on tlie aspect ratio of the destination device conresponding 
to the device-aspect-ratio information. 

23. A method of processing a source markup picture of a 
markup document and a source audio video (AV) picture of an AV data 
in an interactive mode, the method comprising: 

obtaining AV picture type selection information; 

determining whether device-aspect-ratio information is included 
in the markup document; 

transforming the source AV picture according to the AV picture 
type selection information and outputting the source markup picture as 
is in response to the device-aspect-ratio information not being included 
in the markup document; and 

transforming the source AV picture arid the source markup 
picture according to the AV picture type selection information and the 
device-aspect-ratio information, respectively, in response to the device- 
aspect-ratio information being included in the markup document. 

24. An apparatus which processes audio and/or video (AV) 
data in an interactive mode using a markup document, comprising: 

an AV playback engine which decodes the AV data to output an 
AV picture; and 

an enhanced audio and/or video (ENAV) engine which interprets 
the markup document to obtain a source markup picture, transforms the 
source markup picture into a markup picture, combines the markup 
picture and the AV picture, and outputs an interactive picture including 
the markup picture and the AV picture. 

25. The apparatus of claim 24, wherein the ENAV engine 
reads device-aspect-ratio information included in the markup document 
and obtains the markup picture according to the device-aspect-ratio 
information. 
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26. The apparatus of daim 24, wherebi the ENAV engine 
obtains device-aspect-ratio infomiation which is information on an 
aspect ratio of a screen of a target display device Intended to display the 
markup document in the interactive mode. 

27. The apparatus of daim 24, wherein the EIW engine 
obtains device-aspect-ratio infonnation which is information on an 
aspect ratio of a screen of a target display device intended to display the 
markup document in the interactive mode according to a design of a 
markup document maker. 

28. The apparatus of daim 24, wherein the ENAV engine 
parses devfee-aspect-ratio information which is written in the markup 
document using a property of a tag. 

29. The apparatus of claim 24, wherein the ENAV engine 
transforms the source markup picture into the markup picture with a 
predetermined aspect ratio according to device-aspect-ratio infonmatk>n 
of the markup document. 

30. The apparatus of claim 24, wherein the ENAV engine 
transforms the source markup picture into the markup picture with an 
aspect ratio of 4:3 or 16:9 according to device-aspect-ratio informatfon 
of the markup document. 

31 . The apparatus of claim 24. wherein the ENAV engine 
scales the source markup picture to output the markup picture 
corresponding to device-aspect-ratio information of the markup 
document in response to information on an aspect ratio of a destinatkDn 
device being different from the device-aspect-ratio information, the 
destination device substantially displaying the markup document and 
the device-aspect-ratio information being data induding information on 
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an aspect ratio of a target display device intended to display the markup 
document in the interactive mode. 

32. An apparatus for processing a markup document in an 
interactive mode, comprising: 

a controller to output a markup picture of the markup document 
and a video picture of an audio and/or video data in the interactive 
mode; and 

a markup transfomier which transforms the markup picture 
according to device-aspect-ratio infomnation con^esponding to the 
markup document, the device-aspect-ratio Information being data 
including information on an aspect ratio of a target display device 
intended to display the markup document. 

33. The apparatus of claim 32, wherein the controller embeds 
the video picture in the markup picture according to embedding 
information of the markup document. 

34. The apparatus of claim 32, wherein the device-aspect-ratio 
information is included in the markup document. 

35. The apparatus of claim^^herein the markup 
transformer scales the markup picture according to the device-aspect- 
ratio information in response to information on an aspect ratio of a 
destination device displaying the markup document being different from 
the device-aspect-ratio information and outputs markup picture as is in 
response to the information on the aspect ratio of the destination device 
corresponding to the device-aspect-ratio information. 

36. A computer readable medium encoded with operating 
instructions for implementing a method of displaying an interactive 
picture using a markup document and audio video (AV) data, performed 
by a computer, the method comprising: 
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obtaining device-aspect-ratio information corresponding to the 
markup document, 

obtaining a marlcup picture from ttie markup document according 
to the device-aspect-ratio information; 

obtaining an AV picture from the AV data; and 

displaying the interactive pteture including combining the AV 
picture and the markup picture. 

37. A computer readable medium encoded with operating 
instnjctions for implementing a method of processing a markup 
document in an interactive mode, perfonned by a computer, the method 
comprising: 

detemnining whether device-aspect-ratio infomiatfon is included 
in the markup document, the device-aspect-ratio information being data 
including infonmation on an aspect ratio of a target display device 
intended to display the markup document in the interactive mode; and 

processing the markup document according to the device-aspect- 
ratio infonmation in response to the device-aspect-ratk) infonmatfon 
being included in the markup document. 

38. The computer readable medium of claim 37, wherein the 
processing of the markup document includes: 

transforming a source markup picture obtained from the markup 
document according to the device-aspect-ratio infomnation in response 
to information on an aspect ratio of a destination device displaying the 
markup document being different from the device-aspect-ratk) 
information; and 

outputting the source markup picture as is in response to tfie 
infomnation on the aspect ratio of the destination device con-esponding 
to the device-aspect-ratio information. 
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39. A method in a computer system to process audio video 
(AV) data in an interactive mode using a markup document, tlie method 
comprising: 

controlling an AV playback engine to obtain a vkJeo picture of the 
AV data; and 

controlling an enhanced audio and video (ENAV) engine to 
transform a markup picture of the markup document according to 
device-aspect-ratio information corresponding to the markup document, 
the device-aspect-ratio information being data including information on 
an aspect ratio of a target display device intended to display the markup 
document in the interactive mode. 
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